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FOREWORD 


The  waste  water  effluent  guidelines  presented  herein  have  been  deve- 
loped and  reviewed  jointly  by  Alberta  Environment  and  the  Petroleum  Refin- 
ing Industry.  They  are  intended  to  define  the  minimum  acceptable  levels 
for  waste  water  treatment  at  refineries  consistent  with  good  operating 
practices  and  environmental  protection.  Permits  or  licences  for  petroleum 
refining  plants  under  The  Clean  Water  Act  will  only  be  issued  if  there  is 
provision  for  an  effective  control  program  for  plant  liquid  effluents  ori- 
ginating from  the  refinery  process  units,  surface  runoff  from  the  developed 
area  within  property  boundaries,  and  sanitary  sewage. 


1.0  INTRODUCTION 


1 . 1    Waste  Water  Effluent  Guidelines  -  Objectives 

The  following  paragraphs  will  serve  to  define  proposed  objectives  in 
regard  to  the  waste  water  treatment  program  at  petroleum  refining 
operations.     The  objectives  are  as  follows: 

(a)  to  reduce  the  quantity  of  contaminants  in  the  liquid  effluent; 

(b)  to  reduce  the  quantity  of  liquid  effluent; 

(c)  to  encourage  plant  operators  to  install  and  maintain  process  and 
pollution  control  equipment  which  represent  the  best  practicable 
technology;  and 

(d)  to  develop  plant  emission  limits  which  reflect  the  capability  and 
efficiency  of  this  best  practicable  technology. 

These  objectives  emphasize  in-plant  recycle  of  waste  waters. 

The  waste  water  effluent  guidelines  presented  herein  also  serve  to 
provide  a  rational  approach  to  the  issuance  of  permits  and  operating 
licences  for  refineries. 

The  Federal  Guidelines  should  be  utilized  as  minimum  baseline  stand- 
ards in  Alberta.     Where  Water  Management  data  indicate  the  necessity 
for  more  stringent  effluent  requirements,  permits  and  operating  licen- 
ces should  be  tailored  to  the  needs  of  that  particular  watercourse. 

Unless  specified  otherwise,  all  definitions,  phrases,  terminology  and 
test  methods  used  herein  have  the  same  meaning  as  in  the  Federal 
Petroleum  Refinery  Effluent  Regulations  and  Guidelines  (EPS-l-WP-74-1) . 

1 • 2     Issuance  of  Permits  and  Licences  for  Petroleum  Refineries 
-  The  Clean  Water  Act 

The  Clean  Water  Act  requires  that  refineries  apply  for  and  be  granted 
a  licence  for  continued  operation.     These  are  issued  by  the  Director 
of  Standards  and  Approvals  for  Alberta  Environment.    Any  alteration 
or  expansion  of  a  refinery  shall  require  a  permit  for  the  proposed 
changes  with  a  subsequent  revision  in  the  operating  licence  to  re- 
flect the  new  operating  level.     All  such  applications  for  permits 
or  licences  shall  be  made  in  writing  to  the  Division  of  Standards 
and  Approvals,  Department  of  the  Environment.     Permits  or  licences 
for  petroleum  refining  operations  will  be  issued  by  the  Division  of 
Standards  and  Approvals  only  if  there  is  provision  for  a  program  for 
treatment  to  achieve  the  standards  contained  herein. 
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2.0     LIQUID  WASTE  EFFLUENTS 


2.1    Plant  Waste  Waters 

For  the  purposes  of  these  waste  water  management  guidelines,  plant 
waste  waters  shall  be  considered  those  liquid  wastes  originating  from 
the  processing  operations  and  shall  include  the  following:  process 
water,   floor  washings,  steam  condensate,  cooling  tower  and  boiler 
blowdown,  water  treatment  backwashings ,  tank  washings,  and  water 
treatment  and  process  sludges  and  potentially  contaminated  storm 
water.     Such  plant  waste  waters  can  be  broadly  categorized  as  one 
or  more  of  the  following  types: 

(a)  high  or  low  in  dissolved  solids  content; 

(b)  oily  or  non-oily; 

(c)  high  or  low  in  phenols,  ammonia,  or  sulphides;  and 

(d)  chemical. 

These  waste  waters  must  be  treated  to  achieve  the  levels  of  water 
contaminants  specified  in  Section  3.    These  levels  are  based  on  Best 
Practicable  Technology. 

For  the  petroleum  refining  industry  as  a  whole,  best  practicable 
treatment  means  a  system  with  a  performance  equivalent  to  the  fol- 
lowing: 

1.  Two  stages  of  oil  removal  (API  separators  and  dissolved  air 
flotation) ; 

2.  Sour  water  stripping  for  sulphide  and  ammonia  removal; 

3.  Biological  treatment  of  all  process  water; 

4.  Safe  disposal  of  spent  chemicals; 

5.  Treatment  of  contaminated,  or  partly  contaminated  storm  water 
for  oil  removal; 

6.  Waste  flow  equalization;  and 

7.  Good  housekeeping  and  maintenance 

This  results  in  the  following  typical  concentrations  at  the  flows 

shown  in  Appendix  C:     oil  10  ppm,  suspended  solids  25  ppm,  phenols 

 1  ppm,  sulphide  0.35  ppm,  ammonia  12.5  ppm,  chemical  oxygen 

demand  200  ppm,  threshold  odour  number  450,  and  pH  6.0  to  9.5. 

In  many  locations  in  the  Province  of  Alberta  an  additional  unique 
factor  also  must  be  included,  namely  the  use  of  deep  wells  for  the 
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Storm  Water  Impoundment 


disposal  of  contaminated  water.     This  must  be  borne  in  mind  when 
considering  effluent  discharge  limitations  where  deep  well  disposal 
cannot  be  used. 

Refineries  should  strive  to  minimize  water  consumption  by  the 
implementation  of  recycle  wherever  possible.     Refineries  should  also 
practise  classification  and  separation  of  waste  water  for  ease  of 
handling  and  maximum  efficiency  of  treatment. 

2.2  Qnce--through  Cooling  Water 

Once-through  cooling  water  is  water  used  for  heat  removal.     It  is 
circulated  only  once  through  heat  exchangers  and  is  not  intended  to  come 
in  contact  with  the  process  streams.     Once-through  cooling  systems 
require  large  volumes  of  water  which  must  be  regulated  to  ensure  against 
excess  leakage  of  hydrocarbons  into  the  effluent  discharge.     In  the 
design  of  new  refineries,   the  use  of  once-through  cooling  systems  would 
only  be  permissible  provided  no  viable  alternatives  were  available. 
Once-through  cooling  water  containing  5  mg/1  of  oil  and  grease  or  less 
is  considered  essentially  clean  and  the  quantity  of  oil  and  grease  is 
excluded  from  the  calculation  of  actual  deposits.     This  exemption  does 
not  apply  to  the  remaining  regulated  parameters. 

2.3  Surface  Runoff  (Storm  Water) 

Petroleum  refiners  require  large  plot  plan  areas  for  processing  units 
and  product  storage  and  consequently  they  must  handle  significant 
quantities  of  storm  and  surface  runoff  water.     Storm  runoff  constitutes 
any  water  that  results  from  precipitation  of  any  kind  that  falls  on 
refinery  property  and  includes  storm  runoff  originating  from  outside  the 
refinery  that  passes  over  or  through  the  refinery. 

The  potential  contamination  of  runoff  waters  is  a  direct  function  of  the 
degree  of  good  housekeeping  and  segregation  practices  by  the  refiner. 
The  refiner  is  therefore  held  responsible  for  the  degree  of 
contamination  of  storm  water  that  may  result  from  the  operation  of  the 
refinery. 

In  the  event  that  there  is  a  high  potential  for  contamination  such  as 
from  processing  and  tank  storage  areas,  the  refiner  should  be  prepared 
to  retain  the  storm  water  and  test  it  prior  to  release.     In  the  event 
this  water  does  not  meet  the  guideline  limits  in  Table  A,   then  the 
refiner  must  be  prepared  to  treat  the  water  to  the  accepted  level  before 
release . 

The  refiner  is  also  responsible  for  any  contamination,  that  results  from 
the  operation  of  the  refinery,  to  runoff  waters  that  originate  from  the 
undeveloped  areas,  be  they  his  own  or  others,  that  pass  over  or  through 
his  property.     In  this  case  the  refinery  is  encouraged  to  divert  and/or 
segegate  this  water  to  prevent  possible  contamination.     When  runoff 
water  is  protected  from  contamination  by  the  deleterious  substances 
prescribed  in  Table  A  that  originate  from  the  refinery,  the  storm  water 
shall  be  deemed  not  to  be  storm  water  for  the  purpose  of  these 
guidelines. 
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Storm  runoff  waters  must  be  monitored  and  accounted  for  in  any  waste 
water  management  program  employed  in  Alberta.     Allowable  discharges  of 
contaminants  in  storm  water  are  limited  in  both  concentration  and  total 
pounds  per  month  in  order  to  provide  an  incentive  to  the  refinery  to 
segregate  and  divert  non-developed  area  runoff  and  segregate,  pond  and 
treat,  if  necessary,  potentially  contaminated  area  runoff.     In  the  case 
of  non- segregated  runoff  or  runoff  that  is  treated  or  discharged  along 
with  the  liquid  effluent,  the  refinery  must  provide  an  accounting, 
utilizing  a  nominal  flow,  before  any  additional  storm  water  discharge 
allowances  can  be  taken  advantage  of . 

The  storm  water  management  concept  and  limits  are  shown  in  Figure  1  and 
2.    The  degree  of  segregation  and  numerical  limits  reflect  Alberta *s 
particular  rainfall  situation.     The  numerical  limits  are  based  on  a  one 
in  ten  year  rainfall  figure  of  6.44  inches /month  (16.36  cm/month). 

Limiting  Factors  and  Degree  of  Treatment 

The  parameters  shown  in  Table  A  are  specific  to  the  particular 
contaminants  that  result  from  the  operation  of  the  petroleum  refineries 
and  are  likely  to  be  found  in  storm  water.     No  additional  discharge 
allowances  are  provided  for  those  substances  that  would  not  normally  be 
found  in  storm  water. 

TABLE  A 

STORM  RUNOFF  PERMITTED  DEPOSITS 

Parameter  Discharge  Rate 

lbs/10,000  gal. (kg/100  m^) 


Discharge  Limit 
lbs /mo./  MBPD 
(kg/mo. /lOOO  m3/d) 


Oil  and  Grease  1.0  (1.0)  20  (57.1) 

Phenols  0.1  (0.1)  2  (5.7) 

Total  Suspended  Matter  3.0  (3.0)  60  (171.3) 

(Volatile  Portion) 

The  limits  in  lbs/10,000  gallons  are  intended  to  provide  an  esthetically 
acceptable  discharge.     The  overriding  limits  in  pounds  per  month  per 
1000  Bbls  per  day  are  intended  to  encourage  good  housekeeping  and 
encourage  the  refinery  to  segregate  non-developed  property  and  reduce 
the  amount  of  water  to  be  handled  by  limiting  the  total  amount  of  any 
contaminant  that  can  be  discharged  in  any  one  month. 

2.4    Sanitary  Sewage 

Sanitary  sewage,  as  part  of  the  overall  waste  water  treatment  program, 
must  also  be  disposed  of  in  an  acceptable  manner.    Where  refineries  are 
located  within  municipal  boundaries,  these  plants  may  have  the  option  to 
discharge  their  sanitary  sewage  to  the  available  municipal  sewerage 
plant.     Where  municipal  sewerage  treatment  plants  are  not 
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available  or  where  plants  are  located  in  undeveloped  areas,  then  san- 
itary waste  waters  shall  be  collected  and  given  secondary  treatment  or 
equivalent.     In  no  case  shall  untreated  sanitary  wastes  be  released  to 
the  surrounding  watershed  area. 

Various  alternative  methods  are  available  for  the  disposal  of  sanitary 
wastes.     Septic  tanks  and  sub-surface  fields  are  suitable  where  the 
work  force  is  small. 

The  presence  of  a  construction  camp  and/or  large  plant  staff  will 
require  above-surface  treatment  prior  to  release  to  the  surrounding 
watershed  area.     Acceptable  above-surface  treatment  methods  include 
storage  lagoons,  aerated  lagoons,  package  treatment  plants,  or  other 
equivalent  secondary  treatment. 

2.5    Liquid  Effluent  Discharge  Rates 

Existing  refineries  utilize  water  for  cooling,  steam  generation,  heat- 
ing, processing,  potable  water,  and  sanitation.     Typical  older  refin- 
eries discharge  as  a  national  average,  in  excess  of  forty  gallons  per 
minute  of  liquid  effluent  per  1000  barrels  of  crude  oil  processed  per 
day.     Newer  refineries  discharge  approximately  twenty    gallons  per 
minute  or  less  of  liquid  effluent  per  1000  barrels  of  crude  oil  pro- 
cessed per  day. 

In  Alberta,  it  has  been  found  that  the  petroleum  refineries'  process 
water  discharge  rate  per  thousand  barrels  of  crude  processed  is  much 
less  than  the  national  average.     The  reasons  for  this  lower  water 
discharge  rate  are  as  follows: 

1)  There  is  no  ballast  water  to  handle. 

2)  The  refineries  are  of  a  relatively  newer  vintage  and  were  origi- 
nally designed  to  discharge  less  water. 

Furthermore,  in  most  cases  a  smaller  percentage  of  water  is  discharged 
to  surface  waters  because  many  refineries  have  access  to  suitable 
subsurface  formations  that  allow  for  deep  well  disposal  of  process 
waters . 

As  discussed  in  Appendix  C,  a  study  of  existing  petroleum  refinery 
water  operations  in  Alberta  established  a  value  of  13.4  CGPM  of  pro- 
cess water  discharged  to  surface  waters  per  thousand  barrels  of  crude 
processed  per  day.     This  value  has  been  selected  as  a  reasonable  pro- 
cess water  discharge  figure  for  this  province  for  refineries  using 
Waste  Water  Disposal  Wells.     This  value  is  considered  a  reasonable 
basis  on  which  to  establish  the  allowed  contaminant  loadings  in  pounds 
per  thousand  barrels  for  liquid  effluents  discharged  to  receiving 
bodies  of  water. 

For  refineries  not  using  Disposal  Wells  the  equivalent  figure  is  20 
CGPM  per  thousand  barrels  of  crude  per  day. 
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However,   there  is  no  inference  here  to  suggest  a  limitation  nor  en- 
courage the  discharge  of  liquid  effluent  to  an  approved  disposal  well. 
In  actual  practice,   the  average  discharge  rate  to  any  disposal  well 
from  any  conventional  crude  oil  refinery,   regardless  of  the  reference 
crude  rate,   should  not  exceed  the  maximum  injection  rates  specified  by 
the  Energy  Resources  Conservation  Board.     Under  certain  circumstances, 
the  disposal  of  all  liquid  effluents  to  an  injection  well  may  be  pre- 
ferred.    For  example,   this  concept  could  be  encouraged  in  areas  where 
the  direct  discharge  of  minor  quantities  of  treated  liquid  effluent 
which  eventually  traverse  sensitive  urban,   ravine  valleys,  become 
unacceptable.     The  alternatives  of  surface  treatment  and  direct  dis- 
charge versus  deep  well  disposal  should  be  evaluated  according  to  each 
specific  site. 

Some  refineries  have  continuously  demonstrated  superior  performance  to 
Table  1(a)  or  1(b)   levels,  by  optimizing  waste  water  segregation,  min- 
imum water  use,   internal  recycling  of  water  and  deep  well  disposal. 
In  these  cases,  where  the  deposition  of  specific  water  contaminants 
has  been  demonstrated  to  be  significantly  less  than  that  which  is 
allowed  in  Tables   1(a)  or  1(b),   refinery  operators  would  not  normally 
be  permitted  to  increase  emissions  up  to  Table  1(a)  or  1(b)  levels. 
In  order  to  monitor  this  particular  guideline  principle,  each  refinery 
will  annually  assess  the  statistical  summary  of  its  liquid  effluent 
data  showing  the  extent  of  compliance  with  respect  to  Table  1  and  the 
extent  of  average  variability  (based  on  the  yearly  average)  from  the 
previous  year's  operation.     During  comparable  refining  operations,  it 
is  expected  that  the  average  emission  deposits  would  not  exceed  a 
magnitude  factor  of  approximately  twice  that  of  the  previous  year's 
operation,  or  the  base  year  1976,  whichever  is  less  for  each  contam- 
inant listed  under  Column  1. 

The  calculation  of  authorized  deposits  for  each  refinery  is  to  be  in 
accordance  with  the  sample  calculations  (examples  I,   II,  V,  VI,  VII) 
provided  in  Appendix  1  of  the  Federal  Petroleum  Refinery  Effluent 
Regulations  and  Guidelines  Report  EPS  l-WP-74-1. 


-10- 


3.0     LIQUID  EFFLUENT  EMISSION  GUIDELINES 


3 . 1     Refinery  Waste  Water  Management  Scheme 


Schematics  of  idealized  waste  water  management  programs  at  petroleum 
refineries  are  presented  in  Figures  1  and  2. 

3 . 2    Maximum  Deposits 

The  emission  rates  of  release  and  concentrations  of  water  contaminants 
in  the  liquid  effluent  from  petroleum  refineries  shall  be  controlled 
so  as  not  to  exceed  the  levels  specified  in  Tables  1(a)  and  Kb). 

The  values  shown  in  Tables  1(a)  and  1(b)  will  be  the  basis  for 
granting  operating  licences  for  all  refineries.     Those  refineries 
which  have  a  historical  record  of  better  performance  will  be  expected 
to  maintain  such  level  of  performance  unless  just  cause  can  be  shown 
for  any  change. 

Notes  on  Tables  1(a)  and  1(b) 

(1)  Column  1  -  all  values  based  on  laboratory  procedures  specified 
in  Federal  Regulations  or  APHA  where  not  specified. 

(2)  Column  2  -  maximum  monthly  average  of  24-hour  composite  samples 
and  the  reference  crude  charge  rate, 

(3)  Column  3  -  values  may  be  exceeded  only  once  per  month  based  on 
24-hour  composite  samples  and  the  reference  crude  charge  rate. 

(4)  Column  4  -  values  never  to  be  exceeded  based  on  a  24-hour 
composite  sample  and  the  reference  crude  charge  rate. 

(5)  Frequency  of  determination  shall  be  as  shown  in  Section  9(b) 
except  that: 

(a)  Sampling  and  testing  is  only  required  when  actually 
discharging  to  surface  water  or  disposal  wells. 

(b)  Only  a  single  representative  sample  is  required  for  batch 
discharges . 

(6)  The  equivalent  concentrations  may  be  calculated  as  follows: 


.0144F 
Where,  C  = 


Concentration  (parts  per  million  by  weight) 


E 


Deposit  from  Column  2,  3,  or  4  from  Table  1(a)  and 
Kb)   (lbs/1000  BPD) 


F 


Effluent  Flow  (CGPM/1000  Bbls  Crude  Processed  Per  Day) 
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For  example, 


a)  for  a  refinery  with  disposal  wells  and  a  flow  of  18  CGPM/1000  Bbls/D 
Standard  Flow  =  13.4  CGPM/1000  Bbls/D 

Monthly  Amount  of  Total  Suspended  Solids  =4.8  Ibs/MBPD 

Equivalent  Concentration  =  q  E  =  18.5  ppm 

.01444F 

b)  for  a  refinery  without  disposal  wells  and  a  flow  of  18  CGPM/1000  Bbls 
Standard  Flow  =  20  CGPM/1000  Bbls/D 

One  Day  Amount  of  Ammonia  Nitrogen  =5.7  Ibs/MPBD 

Equivalent  Concentration  =  q    =         E  =   5 . 7  =  22  ppm 

.0144F  (.0144)  (18) 

c)  for  derivation  of  Factors,   see  Apendix  D. 

4.0  ACUTE  TOXICITY  OF  LIQUID  EFFLUENTS  FROM  PETROLEUM  REFINERIES 

The  guidelines  and  testing  schedules  and  procedures  respecting  acute  toxicity 
of  liquid  effluents  from  petroleum  refineries  shown  in  the  Federal  Guidelines 
shall  apply  to  all  refineries. 

Where  acute  toxicity  in  liquid  effluent  is  indicated,  an  investigation 
including  selective  surveys  of  Toxic  Elements  as  listed  in  Table  2,  page  15, 
may  be  required. 

5.0    ONCE -THROUGH  COOLING  WATER 

Once  through  cooling  water  will  be  handled  as  specified  in  the  Federal 
Regulations . 

6.0  SAMPLING  AND  ANALYSIS  METHODOLOGY 

Compliance  with  the  numerical  standards  of  water  contaminants  in  Table  1(a) 
and  (b)  shall  be  determined  on  the  basis  of  a  24-hour  composite  sample  as 
follows : 

(a)  in  accordance  with  the  Federal  Regulations  a  composite  sample  shall  be 
collected  over  a  24-hour  period  except  for  batch  discharges  where  a 
representative  sample  of  the  pond  being  discharged  will  be  used; 

(b)  the  emission  rates  and  values  shall  be  based  on  the  analytical  results 
of  the  composite  sample  and  determined  from  the  flow  volume  for  that 
24-hour  period  during  which  the  composite  sample  was  collected; 

(c)  analysis  of  the  composite  sample  shall  be  conducted: 

(i)     in  the  manner  described  in  the  publication  "Standard  Methods  for 
the  Examination  of  Water  and  Wastewater",  15th  Edition  (1980)  or 
the  most  recent  edition,  published  jointly  by  the  American  Public 
Health  Association  and  the  Water  Pollution  Control  Federation,  or 
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(ii)  by  any  other  equivalent  method,  approved  in  writing  by  the 
Director  of  Standards  and  Approvals,  the  results  of  which 
can  be  confirmed  by  the  methods  referred  to  in  sub-section 
(i)  above. 

7.0     BASIS  FOR  AUTHORIZED  DEPOSITS 

The  authorized  deposits  presented  in  Table  1(a)  and  1(b)  are  based 
upon  concentrations  achieved  with  best  practicable  treatment  technolo- 
gy. Ambient  levels  of  suspended  solids  and  matter  which  are  directly 
associated  with  the  raw  water  supply  which  is  withdrawn  from  a  water- 
course or  waterworks  system  for  subsequent  plant  operations  may  be 
returned  to  the  same  watercourse  or  waterworks  system  in  a  controlled 
manner  without  counting  as  part  of  authorized  deposits.  Authorized 
deposits  of  water  contaminants  in  terms  of  pounds  of  water  contaminant 
per  thousand  barrels  based  on  the  reference  crude  rate  shall  be  calcu- 
lated for  each  existing  plant  that  continuously  discharges  treatment 
liquid  effluent  to  the  surrounding  watershed  area  based  on  Table  1(a) 
and  Kb). 

8.0  REPORTING 

The  following  reporting  requirements  shall  be  maintained  for  existing 
and  new  plants : 

(a)  the  company  shall  report  or  confirm  to  the  Director  of  Pollution 

Control  any  awareness  of  the  occurrence  of  non-compliance  with 
any  condition  of  an  approval,  permit  or  licence  in  writing  within 
72  hours  of  their  becoming  aware  of  such  contravention; 

(b)  a  monthly  report  shall  be  submitted  within  thirty  days  of  the  end 
of  the  month  for  which  the  observations  were  made  to  the  Director 
of  Pollution  Control  and  shall  contain  all  pertinent  information 
including  the  following: 

(  i)  the  results  of  the  analytical  determinations,  volume  flow 
rates,  monitoring  information,  emission  rates,  values  and 
concentrations  of  water  contaminants  related  to  any  waste 
water  discharged  to  the  surrounding  watershed  area  on  the 
form  prescribed, 

(  ii)     remarks  relative  to  the  performance  of  the  liquid  effluent 
control  program, 

(iii)  the  results  of  any  other  analytical  determinations,  volume 
flow  rates  and  monitoring  information  that  the  Director  of 
Standards  and  Approvals  may  specify  in  the  licence  to 
operate,  and 

(   iv)     the  results  of  the  24-hour  static  bioassay.     Include  the 
flow  rate  at  time  of  sampling,  dilution  if  any  (if  per- 
mitted), per  cent  mortality  in  the  control  test  vessels, 
influent  test  vessels  (if  conducted)  and  effluent  test 
vessels.     Report  any  discrepancies  in  procedures  from 
those  described  in  EPA  l-WP-74-1. 
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(c)  An  annual  report  of  the  waste  water  treatment  facilities  and  con- 
trol systems  shall  be  prepared  and  forwarded  to  the  Director  of 
Pollution  Control  by  February  14.     This  annual  report  shall  inclu 
(     i)     remarks  on  extensions  and  alterations  and  photographs  or 

35  mm  slides  of  all  changes  to  waste  water  treatment 
facilities , 

(   ii)     a  list  of  process  chemicals  consumed  in  plant  operation. 
The  report  shall  indicate  actual  quarterly  consumptive 
rates  of  the  chemicals  and  the  company  shall  identify 
their  disposition  as  per  Appendix  B,  and 

(iii)     a  statistical  summary  of  liquid  effluent  data  showing  the 
extent  of  compliance  with  the  guidelines  in  Table  1(a)  and 
Kb)  and  a  comparison  with  the  previous  year's  results. 

(d)  The  company  shall  also  forward  an  assessment  of  the  effects  of 
altered  or  new  plant  operations  on  the  surrounding  watershed  area 
at  the  time  of  making  application  for  a  permit  or  licence. 

9.0     EFFLUENT  MONITORING 

All  refineries  shall  provide  adequate  facilities  for  monitoring  of 
liquid  effluent  from  the  plant  treating  facilities.     The  effluent  dis- 
charged from  the  liquid  effluent  treatment  facilities  to  the  surround- 
ing watershed  area  will  be: 

(a)  monitored  for  volume  flow  rate  in  terms  of  Canadian  gallons  per 
day; 

(b)  subject  to  analyses  of  a  sample  taken  as  defined  in  Section  6.0 
and  analyzed  for  water  contaminants  according  to  the  following 
schedule : 

daily  -  pH 

3  per  week  -  total  suspended  solids,  oil  and  grease,  phenols, 
ammonia  nitrogen,  sulphide  and  threshold  odour 
number  (TON) 

weekly  -  COD 

monthly        -  24-hour  static  bioassay. 

If  the  quality  of  the  liquid  effluent  discharged  from  the  liquid 
effluent  treatment  facilities  has  been  demonstrated  to  continu- 
ously meet  the  requirement  of  Table  1(a)  and  1(b),  a  simplified 
schedule  of  sampling,   testing,  recording  and  reporting  may  be 
adopted,  provided  that  the  revised  schedule  is  approved  in  writ- 
ing by  the  Director  of  Standards  and  Approvals.     Those  plants 
that  dispose  of  wastewaters  by  means  of  sub-surface  injection 
shall  monitor  the  daily  volume  of  water  injected,  and  in  addition 
analyze  a  sample  of  this  waste  water  once  per  month  for  chemical 
oxygen  demand,  oil  and  grease,  total  suspended  solids  and  pH. 
Where  possible,  this  sample  should  be  a  24-hour  composite  sample. 
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TABLE  2 

EFFLUENT  OBJECTIVES  FOR  TOXIC  ELEMENTS 

Toxic  Element  Net  Concentration  Values*  (mg/1) 

Chromium  (hexavalent)  0.30 

Cyanide  0.025 

Lead  0.10 

Mercury  0.0005 

Zinc  1.0 

Nickel  1.0 

*Note :     Based  on  a  nominal  liquid  effluent  discharge  rate  of: 

(  i)  13.4  CGPM/MB  for  refineries  with  disposal  well  capability,  or 
(ii)  20  CGPM/MB  for  refineries  without  disposal  well  capabilities. 
Actual  net  concentration  values  will  be  calculated  as  follows: 

a)  Refineries  With  Disposal  Wells 

Net  Concentration  Value  =  C  F 

13.4 

b)  Refineries  Without  Disposal  Wells 

Net  Concentration  Value  =  C  F 

20 

Where:     C  =  Net  concentration  determined  in  effluent  (mg/1) 

F  =  Effluent  flow  (CGPM/1000  Bbls  crude  processed  per  day). 
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APPENDIX  A 

REPORTING  FORM 
COMBINED  LIQUID  EFFLUENT  STREAMS 

COMPANY  

MONTH  


Reference  Crude  Rate  (R)  -   m/D         F  = 

Actual  Crude  Rate: 

this  month   MB 

last  month   MB 

avg.  over  2  months   MBPOD 

percent  of  R  


A  C  1 

r  U  A  L 

D  E 

P  0  S  I 

1  S 

Liquid  Effluent 

Once- 
through 

Date 

Process 
Flow 
MCGPD 

Storm 
Water 
MCGPD 

Cooling 
Water 
MMCGPD 

Oils 
#/Day 

SS 

#/Day 

Phenols 
#/Day 

Sul- 
phide 
#/Day 

NH3- 
N 

#/Day 

COD 
/Day 

PH 
Units 

TON 
Units 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Avg. 

DRY  WEATHER  -  MAXIMUM  DEPOSITS  (#/Day) 

Monthly  Average         _____     ____„_      ____   

One-day-a-month         ____„     ____     _____  _____    

Never-to-be-exceeded 


Deposits  Exceeding  Dry  Weather  "One-Day-A-Month"  Maximum 
(Includes  Wet  Weather  Actual  and  Additional  Deposits) 

Flows  (MCGPD)                                Deposit      ODAM  NTBE 
Date         Substance  Process        Storm         pH      TON       #/Day  #/Day  #/Day 


_MB/D  D  -    MB/D 


number  of  operating  days 


number  of  operating  days 


NOTE: 
Date 


ODAM  »  "One-day-a-month"  NTBE 
FISH  TOXICITY  RESULTS 
Dilution  % 


=  "Never-to-be-exceeded" 
-  24- HOUR  STATIC  TEST 

Mortality  % 


APPENDIX  B 


PROVINCE  OF  ALBERTA 


PETROLEUM  REFINERY  CONSUMPTIVE  CHEMICAL  LISTING 
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CONSUMPTIVE  CHEMICAL  LISTING 


SECTION  "A" 

Compound  Use  or  Operation  Disposition 

Acetic  Acid 
Activated  Carbon 
Alum 

Anti-icing  Agents 

Anti-static  Agents 

Anti-oxidant  Agents 

Aqua  Ammonia  (Anhydrous) 

Biocides 

Catalysts 

Chelants 

Chlorine 

Clay 

Cleaning  Agents 

Corrosion  Inhibitors 

De-emulsif iers 

Di-chlorides 

Diethanolamine 

Dyes 

Freon 

Glycerine 

Hay 

Hydrochloric  Acid 

Hypochlorite 

Lime 

Lubricants 

Metal  Deactivator  Additives 
Methanol 

Oxygen  Scavenging  Agents 

Phosphorous  Compounds 

Polyelectrolytes 

Pour  Depressant  Additives 
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CONSUMPTIVE  CHEMICAL  LISTING 


SECTION  "A" 

Compound  Use  or  Operation  Disposition 

Rock  Salt 

Rust  Inhibiting  Agents 

Slimicides 

Sludge  Dispersants 

Soda  Ash 

Sodium  Hydroxide 
Stenching  Agents 
Sulphites 
Sulphuric  Acid 
Tetra-ethyl  Lead 
Others 
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EXAMPLE  SHEET 


CONSUMPTIVE  CHEMICALS 


SECTION  "A' 


Compound 
Alum 

(Potassium  Aluminum 
Sulfate  K2Al2(S04)4-24H20) 


Use  or  Operation 

(1)  Settling  Water  Supply 
Turbidity 

(2)  Effluent  Water  Treating, 
flocculating  agent  to  re- 
move suspended  solids 
and  oils 


Disposition 

(1  &  2)     Disposed  of  as 
an  insert  solid 
sludge  in  land 
farming  operation. 
Trace  quantities 
possible  in  ef- 
fluent . 


Aqua  Ammonia 
(Anhydrous) 


Lubricants 


(1) 

(2) 
(3) 


(1) 


(2) 


Crude  stilling  unit.  Cor 
rosion  control  of  chlorides 
in  overhead  gas  stream. 
Unifiner  regenerator,  pH 
control 

Biological  oxidation  unit, 
nutrient  addition. 


Lubricating  refinery 
process  equipment  and 
vehicles . 

Used  oils  and  greases 
returned  to  refinery  from 
marketing  locations. 


(1)  Incinerated  or 
routed  to  sulphur 
recovery  unit, 
or  adsorbed  in 
diethanolamine , 
or  disposed  of 
in  deep  well. 

(2)  Adsorbed  in  con- 
densate and 
routed  to  sour 
water  stripper, 
or  disposed  of  in 
deep  well.  Trace 
quantities  possible 
in  effluent. 

(3)  Biologically  oxi- 
dized.    Trace  quan- 
tities possible  in 
effluent . 

(1  &  2)     Recycled  by 

blending  into  heavy 
fuel  products  or 
re-refined . 
(1)     Reclaimed  at 

effluent  water 
treatment  area  for 
recycling  as  above. 
(1)     Trace  amounts 
possible  in 
effluent . 


Tetra-ethyl  Lead 
(C2H5)4Pb. 


(1)    Gasoline  octane  improver.  (1) 


Gasoline  products. 
Traces  in  gasoline 
tank  bottom  sludges 
Ultimately  disposed 
of  by  land  farming 
or  externally. 
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COMPANY : 


YEAR: 


SECTION  "B" 

Consumptive  Chemicals  With  Possible 
Disposition  to  the  Aqueous  Environment 

Amount  Consumed  (lbs) 
Compound  1st  Q         2nd  Q        3rd  Q      4th  Q 

Acetic  Acid 
Activated  Carbon 
Alum 

Aqua  Ammonia  (Anhydrous) 

Biocides 

Catalysts 

Chelants 

Chlorine 

Clay 

Cleaning  Agents 
Diethanol amine 
Hay 

Hydrochloric  Acid 

Hypochlorite 

Lime 

Phosphorous  Compounds 

Polyelectrolytes 

Rock  Salt 

Slimicides 

Sludge  Dispersants 

Soda  Ash 

Sodium  Hydroxide 
Sulphites 
Sulphuric  Acid 
Tetra-ethyl  Lead 
Others 
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APPENDIX  C 


REFINERY  WASTE  WATER  VOLUME 


The  Federal  guidelines  and  regulations  are  based  upon  40  and  20  GPM/MBD 
crude  charge  respectively  for  waste  water.     The  former  figure,  applying  to 
existing  refineries,  was  selected  as  the  breakpoint  between  refineries  with 
once-through  and  recirculating  cooling  water  systems. 

The  new  grassroots  refinery  figure  of  20  GPM/MBD  was  based  upon  the 
following : 

Process  waste  water  (soft  water)  13.4  GPM/MBD 
Process  waste  water  (hard  water)  20  GPM/MBD 
Ballast  water  contribution  5  GPM/MBD 

It  is  common  for  coastal  refineries  to  move  50%  of  their  product  from  the 
refinery  by  ship.    Assuming  that  incoming  ships  will  be  in  ballast  to  40% 
of  their  capacity,  then  the  amount  of  ballast  water  treated  will  be 
equivalent  to  about  5  GPM/MBD  of  crude. 

Further  investigation  showed  that  these  same  refineries  were  generally 
favoured  by  very  soft  water.     For  example,  a  refinery  on  Burrard  Inlet 
operates  on  water  with  less  than  5  ppm  hardness  as  CaCO^.     Such  soft 
water  greatly  increases  the  possible  number  of  concentration  cycles  of 
reciculating  cooling  water.     Some  of  these  refineries  can  operate  on  15 
concentration  cycles,  at  which  level  there  is  no  deliberate  blowdown 
required  to  maintain  acceptable  quality  in  the  recirculating  water. 
Refineries  in  Alberta  must  use  water  with  considerably  greater  hardness. 
For  example,  hardness  of  water  in  the  North  Saskatchewan  River  normally 
runs  between  125  and  250  ppm  as  CaCO^.    At  this  level  only  4  to  5 
cycles  of  cooling  tower  blowdown  and  cycles  of  concentration  for  a  100,000 
BPD  refinery  using  100%  recirculated  water  at  T  =  20°F. 


:  Concentration 

TABLE 
%  Blowdown 

GPM 

GPM/MBD 

2 

2.0 

2800 

28 

3 

1.0 

1400 

14 

4 

0.7 

980 

9.8 

5 

0.5 

700 

7.0 

6 

0.4 

560 

5.6 

7 

0.3 

420 

4.2 

15 

This  table  shows  that  a  refinery  running  at  4.5  cycles  could  expect  to  pro- 
duce about  8.4  GPM/MBD  of  controlled  blowdown  from  the  cooling  towers. 
In  addition,  there  would  be  another  increment  of  effluent,  not  tabulated, 
for  boiler  blowdown  and  water  treatment.     Since  newer  Edmonton  area  refin- 
eries have  some  air  cooling  to  remove  process  heat,  this  tends  to  reduce 
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the  volume  of  blowdown.     For  example,  a  refinery  that  removes  65%  of  its 
heat  by  water  will  have  only  0.65  X  8.4  or  5.5  GPM/MBD  of  blowdown. 

Thus,  it  can  readily  be  seen  that  the  additional  cooling  tower  blowdown 
alone  required  due  to  hard  water  more  than  offsets  the  reduction  in  water 
usage  by  the  elimination  of  ballast  water. 

The  extent  of  air  cooling  may  somewhat  be  limited  due  to  noise  considera- 
tions at  the  refinery  boundaries. 
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APPENDIX  D 
DERIVATION  OF  FACTORS  FOR 


CALCULATING  EQUIVALENT  CONCENTRATIONS 


C  =  e  X  10^ 
f 

e  =  ER 

f  =  (10)  (1440)  (FR)  =  14400  FR 
Substituting, 

C  =  ER  X  10^  =  E  X  10^  E 
14400  FR      14400  F  .0144F 

Where, 

C  =  Equivalent  Concentration  (ppm) 

e  =  Allowed  Deposit  (lbs  per  day) 

E  =  Allowed  Deposit  (lbs/1000  BPD) 
according  to  Table  1(a),  1(b) 

R  =  Reference  Crude  Rate  (1000  BPD) 

f  =  Effluent  Flow  (lbs  per  day) 

F  =  Effluent  Flow  (CGPM/1000  BPD) 


I 


